Within the Dinaric genus Troglocaris cave shrimps from the subgenus Troglocaris s. str. (Dormitzer, 1853) (Crustacea: Decapoda: Atyidae), have the widest distribution area. The recent molecular analyses have revealed significant, cryptic diversity in the subgenus. The aim of the subsequent detailed morphometric analyses was the provision of the appropriate diagnosable characters for the discovered lineages, i.e. taking care of their taxonomical visibility. We herein designate a neotype and provide a detailed description for the polytipic type species of the genus T. (T.) anophthalmus (Kollar, 1848), to enable its morphological distinction from the erroneously described T. intermedia Babić, 1922. Due to a considerable morphological variability and no easily observable diagnostic morphological characters, the GenBank accession numbers for the COI gene are added in all mentioned taxa.
Introduction
Although only an integration of all biological disciplines can promote biological research at the tempo set by biodiversity crisis (Whitfield 2007) , the morphology-based alpha taxonomy (MOBAT) remains the most important discipline, providing the accessible data-set for assigning taxonomically valid names on the basis of name-bearing specimens. Many "cryptic" species or species with an "overlooked diversity" remain taxonomically invisible, as badly under-resourced MOBAT cannot keep pace with their discovery. The MOBAT is essential and should be promoted if the promise of the profound implications for the evolutionary theory, biogeography and conservation planning is to be realised (Schlick-Steiner et al. 2007) .
The freshwater cave dwelling shrimp Troglocaris anophthalmus (Kollar 1848 ) is among Dinaric largest and most distinctive cave invertebrates. Despite of intensive research of its taxonomy (e.g. Kollar 1848; Dormitzer 1853; Babić 1922; Holthuis 1956 ), reproduction, ontogeny (Matjašič 1958 , Juberthie Jupeau 1974 , 1975 , as well as ecology (Gottstein-Matočec 2003) , the taxonomy of the genus has remained unresolved for a century or longer.
An initial molecular analysis of numerous European cave shrimp populations to solve a biogeographical enigma of Troglocaris, was conducted by Zakšek et al. (2007) . In 54 specimens from three known disjunct centres of the genus distribution, three genetic markers were used for a reconstruction of its phylogeny: mitochondrial cytochrome oxydase subunit I mtDNA (COI, 610 base pairs), 16S rDNA (472 bp) and nuclear ITS2 rDNA (836 bp). The genus was found to be polyphyletic. The results promoted an a posteriori redefinition of taxa at different levels ). The novel genus Gallocaris , was erected for the French taxon Troglocaris schmidti inermis Fage, 1937 , related to the genus Dugastella Bouvier. Additionally, four new Dinaric
Abbreviations and organisation of the text
The abbreviation "CL" is consistently used for a carapace length in the descriptions while all other abbreviations are only provided to warrant consistency with the Figure 5 and Appendix B (this paper) and Appendices from Jugovic et al. (2011) . They are defined by their first appearance in the text. The rostral dentition formula '(X+Y)/Z' denotes number of teeth dorsally on rostrum and carapace by the number of teeth ventrally on rostrum.
The anterior spine-like projections on the carapace are called spines (supra-, suborbital spines; see Figure 2B ), following a traditional nomenclature. The spiniform setae on the telson are denominated in accordance with ; three pairs of dorsal spiniform setae are present throughout this group of taxa, but the distal pair has been considered as a part of the spiniform setae row and has been placed on the distolateral corners of the telson (see Figure 2Tel ). Pereopod III-VII length is given as the sum of articles 3-7 lengths (articles 3-6 in pereopods I-II), due to the prevalent loss (damaging) of basal articles during section. Roman numerals are used to denote successive body metameres and appendages, whilst the Arabic numerals denote articles within the appendages. The term 'comb-like' in connection with the pereopod dactyl (article 7) refers to a dense row of spiniform setae along its inner margin (as in Figure 4PpV -see the enlarged part).
Since the morphological differences among taxa are minute, the full description of all investigated characters is provided only for T. (T.) anophthalmus anophthalmus (= E-Slo1 subgroup). A single reported value is given for the male neotype while a range of values [in parentheses] refers to all other males from the subspecies' collection. The descriptions for other taxa (denoted as »differential descriptions« in the text), however, comprise exclusively specifications for the most discriminative characters. The comparison of these characters for six phylogroups of Troglocaris s. str is shown in Figure 5 . A differential description of T. (T.) anophthalmus anophthalmus is added for practical reasons (see Appendix D). In the differential descriptions of males and females the arithmetic mean, standard deviation, minimum and maximum [in parentheses] are given for each character, considering all specimens of the taxon/phylogroup. In the description of T. (T.) anophthalmus anophthalmus females, the same values as for differential descriptions are used. In the Istra phylogroup females, only some morphometric characters are presented (see Appendix B) owing to small sample size and rather damaged animals. For the comparison of the most discriminative characters, see Appendix B. One should be aware that T.
(T.) anophthalmus anophthalmus, T. (T.) anophthalmus intermedia and T. (T.
) anophthalmus ocellata ssp. nov., were all comprised within the E-Slo phylogroup (see ), since the lack of the molecular data prevented their further recognition.
Results

Taxonomic descriptions Family Atyidae De Haan Subfamily Paratyinae Holthuis Genus Troglocaris Dormitzer, 1853
Subgenus Troglocaris (Troglocaris) Dormitzer, 1853 Troglocaris (Troglocaris) anophthalmus anophthalmus (Kollar, 1848) Synonymy: Palaemon anophthalmus Kollar, 1848 ; Troglocaris schmidtii Dormitzer, 1853 ; see also Holthuis (1956) ;
Troglocaris (Troglocaris) -the E-Slo1 subgroup Zakšek et al., 2009 Type locality: Slovenia, Dobrepolje, cave Kompoljska jama. Material examined: Neotype: adult male (TA965), CL 7.6 mm, Kompoljska jama, Kompolje, Videm-Dobrepolje, Slovenia, 45°47'58.23" N, 14°43'51.39" E, 3 rd September 2009, collected by J. Jugovic, specimen partly dissected, preserved in 70 % ethanol. Other specimens from the neotype locality: Males: adult male (TA966; preserved in 96 % ethanol at -20°C), 7.5 mm; adult male (TA977; preserved in 96 % ethanol at -20°C), 6.5 mm; same data as neotype. Females: 8 adult females, TA975 (CL 8.4 mm); TA976 (CL 7.4 mm); TA978 (CL 8.5 mm); TA979 (CL 7.1 mm); TA980 (CL 7.8 mm); TA981 (CL 7.3 mm); TA982 (6.9 mm) (all preserved in 70 % ethanol); TA989 (CL 7.3 mm) (preserved in 96 % ethanol at -20°C); same data as neotype. Other specimens examined: over 60 specimens from 11 samples (Figure 1 , Appendix C1). Males, CL 4.7-8.3 mm. Females, CL 5.8-9.0 mm. Voucher numbers and GenBank identification numbers for COI gene are in Appendix C1.
Diagnosis: Subspecies of T. (T.)
anophthalmus with completely reduced eye and body pigmentation. Rostrum length variable, when rostrum longer than 45 % of CL, dorsal margin usually curved upwards, ventral margin with 7 teeth or less. Antenna I article 3 length usually more than ½ of article 2 length. Pereopod III article 4 usually with three or less spiniform setae along inferior margin and at inferodistal angle, article 6 weakly or strongly curved in adult males. Pereopod V only exceptionally with exopodite. Fully mature males with no or with a single retinacular hook on appendix interna of pleopod I endopodite. Medial margin of pleopod I endopodite with short spiniform setae. Mandibula with rather robust corpus, with small group of plumose setae on lateral margin. Without palp. Mandibular pars incisiva (incisor process; Figure 3Md ) stout, tapering distally, distal margin of 3 [3-6] teeth of different size. Teeth number on left and right mandible often different. Pars molaris stout, U-shaped with triturative surface and numerous short simple marginal setae. Spine row of scarce serrate setae traversing to dense pappose setae.
Description of male neotype and other [values in parentheses, if different] male material (partly after Fabjan
Left maxilla I (Figure 3MxI (l)) palp truncated, with one long plumose seta at interodistal angle and one [1-2] stout spiniform subdistal seta. Right maxilla I palp (Figure 3MxI(r) ) without plumose seta. Rectilinear outer margin of upper lacinia (basipodial endite) with numerous short strong cuspidate setae, curvilinear inner margin and ventral surface with plumose setation. Lower lacinia (coxal endite) well developed, semicircular; outer margin with dense plumose and serrate setation, submedial line with five rows of shorter pappose and some simple setae. Outer part with sparse group of pappose setae.
Maxilla II (Figure 3MxII ) with slender, simple, tapering palp with one simple seta distally. Basipodial endite bilobed; upper lobe subrhomboidal, margins with dense plumose and serrate setation, ventral surface with group of sparse plumose setae. Lower lobe with almost rectilinear outer margin, fringed with densely packed plumose and serrate setae; sparse simple setae are present all over its surface. Coxal endite fan-like, with dense plumose setae along distal margin and scarce plumose setae subdistally. Scaphognatite well developed, broad, margin fringed with plumose setae, anterior lobe large, posterior lobe narrower, subtriangular, with group of plumose setae on lower distal part.
Maxilliped I (Figure 3MxpI ) palp clubby, flat distal margin with several plumose setae. Epipodite poorly developed, bilobed. Basipodial endite approximately 2.5 times longer than coxal endite, distal margin and mesial surface with dense rows of long plumose setae, almost rectilinear outer margin with row of shorter papulose setae with scale-like setules. Coxal endite poorly developed, with short serrate and longer plumose setae along outer margin. Exopodite with large caridean lobe approximately 2 times longer than flagellum. Lobe and flagellar margins and lobe ventral surface with plumose setation.
Maxilliped II (Figure 3MxpII ) with well developed endopodite. Dactylopropodus broad, with long plumose setae on upper superior margin, densely packed longer pappose and shorter serrate setae along almost rectilinear lower superior margin and some long submarginal plumose setae. Exopodite with well developed flagellum, with plumose distal setae and serrate proximal setae. Well developed comb-like podobranchium with approximately 8 branches.
Maxilliped III (Figure 3MxpIII ) with slender endopod, its length 89 % [84-105 %] of CL. Ischiomerus well separated from basis, rather curved, about 5.5 times as long as wide, with sparse pappose setae proximally on superior margin. Penultimate article slender, about 8.2 times as long as wide and 1.1 times ischiomeral length, with spiniform submarginal setae on mesial surface and few long pappose setae at distosuperior angle. Terminal article (dactylopropodus) about 11.5 times as long as wide and 1.3 times ischiomeral length, tapering distally, with strong apical dactylopropodal spine (claw). Distal Zakšek et al. 2009 ). Different symbols denote taxa, their coloration denotes method of the analysis: blackmolecular and morphometric analysis; grey -morphometric analysis; white -molecular analysis.
17 spiniform setae in two, proximally densely and distally rarely set groups. Article 6 of mature males slightly curved, 13 % [12-20 %] of article 6 length differentiated (i.e. article distally widened, with a group of numerous spiniform setae). Articles 5 and 4 bear 1 and 3 [1-4] large spiniform setae on mesial surfaces, respectively. Article 3 bears 1 smaller [0] [1] spiniform seta on mesial surface. Exopodite well developed, with basal serrate setae and plumose distal setae, reaching approximately second half of article 4 (merus). Pereopod IV similar to pereopod III. Pereopod V (Figure 4PpV) Pereopods I-IV with pleurobranchia, epipodites and exopodites. Pereopod V with pleurobranchium, without epipodite, exceptionally with exopodite -if developed, exopodite short, not/barely exceeding pereopod article 2 (basis) in length. All pereopods with setobranchia.
Pleopod I (Figure 2PlpI) Uropod ( Figure 4U ) exopodite overreaching tip of endopodite, its width 33 % [29-34 %] of length, its length 60 % [50-71 %] of CL. Exopodite lateral margin almost rectilinear and without setae proximal to distolateral tooth, other margins fringed with plumose setae, sparse setae also subterminally on surface. Diaeresis with 1 [exceptionally 2] movable stout spiniform seta. Endopodite length about 0.9 exopodite length, with plumose setae along margins. Pleopod II (Figure 2PlpII (f)) without appendix masculina. Distribution. The subspecies is distributed in SE Slovenia, in NW parts of its Dolenjska region, mainly covering the Suha Krajina: from Stična 27 km SE of Ljubljana, along the upper course of the Krka River to Novo mesto and further in the SE direction to the Kolpa/Kupa River near Kostel at the border with Croatia (Figure 1 ).
Remarks. According to Kollar (1848) , the type sample (not explicitely designated as such) was brought to the 'k. k. Hof-Naturalien-Cabinet'. The collection is now in possession of the Naturhistorisches Museum Wien (Vienna, Austria), but the sample couldn't be found (P. Dworschak, pers. comm.) . Both, Kollar and Dormitzer (1853;  for its T. schmidtii) mention Kompoljska jama (Kollar also mentioned the nearby cave Potiskavc ['Portiskavcz'] ) as the locality of their samples. Since Kompoljska jama is easily accessible, with regularly available shrimps, it was selected as the (neo)type locality ). Other specimens examined: over 50 specimens from 8 samples (Figure 1 , Appendix C2). Males, CL 4.7-8.3 mm. Females, CL 5.0-9.0 mm. Voucher numbers and GenBank identification numbers for COI gene are in Appendix C2.
Diagnosis: Subspecies of T. (T.)
anophthalmus comprising populations with mostly pigmented eye rudiments (in more than 90 % of analysed specimens; see Appendix C2 for exact localities). In mature males, appendix interna with no retinacular hooks distally, not exceeding lamina in length. Etimology: Ocellata -adjective from Latin ocellus -with a small eye (rudiment in this case). Remarks: In samples from Dolenjske Toplice (cave Sušica, 1 specimen) and Č rnomelj (cave Stobe, 4 specimens) no specimen had pigmented eye rudiments, despite their placement in the E-Slo2 subgroup in the ITS2 and COI based phylogenetic trees Preliminary (see remarks) diagnosis: Specimens from the type locality without pigmented eye rudiments and with rostrum length less than 35 % of CL. In mature males, appendix interna with no retinacular hooks distally, not exceeding lamina in length. Remarks and distribution: Presently certified only from Mikašinovića pećina, but morphologically similar populations are known from the vicinity (they were too old to be analysed molecularly): wider Ogulin area, e. g. cave Privis and cave Rudnica (see Figure 1 , Appendix C3). The appropriate morphological characterisation of the subspecies will be possible when fresh samples for the molecular analysis will be obtained from the mentioned area. Since the rostral length in Troglocaris s. str. seems to be dependent on the presence of the predatory Proteus anguinus Laurenti (see Jugovic et al., 2010b) , we can not admit the identification of the subspecies only on the basis of this character (rostral length was used as a key character in original description). The lack of pigment in the eye rudiments distinguishes this population from the geographically closest T. (T.) a. ocellata. In the COI based phylogenetic tree, the population from Mikašinovića pećina is separated from T.
(T.) a. anophthalmus and T. (T.) a.
ocellata, but splits are weakly supported. th September 1962, collected by J. Matjašič, other data as in holotype; TA798 (CL 6.0 mm); TA799 (CL 5.2 mm), TA800 (CL 7.0 mm), data as in holotype; TA801 (CL 6.6 mm), lake Duguljasto jezero, Gornji Absolonov kanal, other data as for TA798-TA800; one juvenile female, TA797 (CL 6.0 mm), data as for holotype (all specimens preserved in 70 % ethanol). Other specimens examined: 29 adult males, CL 4.8-7.3 mm and 53 adult females, CL 5.2-8.7 mm, from 15 samples from the entire distribution area of T. (T.) a. periadriatica ( Figure 1 , Appendix C4). Voucher numbers and GenBank identification numbers for COI gene are in Appendix C4.
Troglocaris (Troglocaris
Diagnosis: Subspecies of T. (T.)
anophthalmus with completely reduced eye and body pigmentation. Rostrum length variable, but even when rostrum longer than 45 % of CL, dorsal margin usually straight, ventral margin with 9 or less teeth, but mostly with less than 7 teeth. Antenna I article 3 length usually more than ½ of article 2 length. Pereopod III article 4 usually with three spiniform setae along inferior margin and at inferodistal angle, article 6 weakly or strongly curved in adult males. Pereopod V article 7 length usually more than 21 % (in males) and more than 17 % (in females) of article 6 length. Pereopod V only exceptionally with exopodite. Uropod exopodite width usually more than 32 % of its length. Telson usually strongly narrowed distally. Fully mature males with 2-7 retinacular hooks on pleopod I appendix interna, sometimes with a single retinacular hook or without them. Medial margin of pleopod I endopodite with short spiniform setae. also Table 1 ): article 3 of pereopod III with 3 or less spiniform setae along its inferior margin and at inferodistal angle in over 80 % of specimens, otherwise with up to 5 spiniform setae.
Etymology: Peri-in a composite word comes from a Greek word meaning "near, around". Accentuating its distribution area along and within the Adriatic coast and resembling the dessignation 'Adriatic' in the phylogenetic studies (Zakšek et al. 2007 .
Remarks: Vjetrenica is chosen as the type locality, because the population of Troglocaris s. str. living in Vjetrenica has been so often mentioned in literature. It was often regarded as belonging to the 'typical' T. anophthalmus (e.g. Matjašič, 1960) or even explicitly as being T. a. anophthalmus (Fage 1937, as T. s. schmidti; Franjević 2006) . Distribution: The subspecies inhabits a contiguous wide area along the Adriatic coast, approximately from Otočac in Lika (Croatia) in NW to SE of Trebinje (Bosnia and Hercegovina) in SE. It seems to be absent from the central Velebit mountains (Croatia), but it is present in the detached peninsula Pelješac and the islands of Brač and Ugljan. The populations W and NW of Otočac were not available for study (Figure 1 ). Other males from the type sample: adult male (TA983), CL 6.1 mm; adult male (TA984), CL 6.3 mm; adult male (TA986), CL 6.6 mm; adult male (TA987), CL 6.2 mm; adult male (TA988), CL 5.6 mm; same data as neotype. Females: 5 adult females, TA990 (CL 7.1 mm); TA991 (CL 6.1 mm); TA992 (CL 6.4 mm); TA993 (CL 6.1 mm); TA994 (CL 6.2 mm); same data as neotype. Other specimens examined: 9 specimens collected from one other known locality of T. (T.) anophthalmus sontica (Figure 1 , Appendix C5). Males, CL 5.0-6.8 mm. Females, CL 5.9-7.0 mm. Molecular analysis only: 6 specimens from two additional localities (Figure 1 , Appendix C5). Voucher numbers and GenBank identification numbers for COI gene are in Appendix C5.
Diagnosis: Subspecies of T. (T.) anophthalmus with completely reduced eye and body pigmentation. Rostrum length variable, rostrum always straight and narrow, with 7 or less ventral teeth. Antenna I article 3 length less than ½ of article 2 length. Antenna II scaphocerite's distal point weak, usually its length less than 28 % of scaphocerite width. Pereopod III article 4 usually with four spiniform setae along inferior margin and at inferodistal angle, article 6 not or only weakly curved in adult males. Pereopod V exopodite absent. Uropod exopodite width usually less than 32 % of its length. Fully mature males without retinacular hooks on pleopod I endopodite appendix interna. Pleopod I endopodite inner margin with short spiniform setae. Medial margin of pleopod I endopodite with short spiniform setae. Table 1 ): pereopod III article 3 with 4-5 spiniform setae along its inferior margin and at inferodistal angle in over 70 % of specimens, otherwise with 3 spiniform setae.
Etymology: Sontica is an adjective from Sontius (or Aesontius) which was the Roman name for the river Soča/Isonzo.
Distribution: despite the thorough examination of the area (Jugovic and Zakšek, 2008; Prevorčnik, Fišer, Zagmajster, Trontelj, 2009 ) the subspecies is known only from four localities (Figure 1, Appendix C5) Description of the holotype (only characters that are used for differential descriptions of other herein described taxa are included, see also Table 1 and Appendix B1): Small specimen, CL: 5.7 mm. Rostrum straight and narrow, with 4 ventral teeth. Article 3 of antenna I length (a13a12) 50 % of article 2 length. Antenna II scaphocerite narrow (a2s2s1), its width 34 % of scaphocerite length; distal point of scaphocerite 9.5 % of scaphocerite length (a2s3s1). Pereopod I article 7 length (pr1da) 17 % of pereopod I length; pereopod III article 7 length (pr3da) 11.5 % of pereopod III length. Pereopod I article 6 length (pr1che) 22 % of CL. Pereopod III article 3 long (pr3ia), its length 10.5 % of pereopod III length. The comb on pereopod V article 7 with small number of setae (P5D), only 30. Pereopod V article 7 rather short (p5dp), its length 18 % of pereopod V article 6 length. Uropod exopodite narrow (u21, u2cl), its width 29 % of uropod exopodite length and 18.5 % of CL. Telson long (te1s6), its length 97 % of pleonite VI length. Pleopod I endopodite without retinacular hooks on appendix interna. Number of setae on pleopod I endopodite inner margin (PP1ENS) small, only 21. Article 3 of pereopod III with 4 spiniform setae along its inferior margin and at inferodistal angle. Females: no adult females from the type locality were available, but see Appendix B2 for scarce morphometric data. Etymology: named after the well known Istrian caver and our friend Silvije Legović. Remarks and distribution: Only populations from W and E coast of the central Istra peninsula (Croatia), S from rivers Mirna and Raša, together with a sample from the southern tip of peninsula (near Pula) could be molecularly identified as belonging to the Istra putative phylogroup (Figure 1 ). In Kršan (in a spring in the tunnel draining the former lake of Č epić), it was found in syntopy with T. (T.) planinensis, where the latter was more numerous. Near Pula, T. (T.) planinensis was also found (but not in the same locality). So these populations might represent separate biological species either on their own or as a member of herein described T. (T.) anophthalmus.
Troglocaris (Troglocaris) planinensis Birštejn, 1948
Synonymy: Troglocaris schmidti planinensis Birštejn, 1948 Diagnosis: Species of Troglocaris sg. Troglocaris with completely reduced eye and body pigmentation. Rostrum length and dentition variable, when rostrum longer than 45 % of CL, dorsal margin usually curved upwards, ventral margin with less than 13, mostly with less than 7 teeth. Antenna I article 3 length usually less than ½ of article 2 length. Pereopod III article 4 usually with 4-5 spiniform setae along inferior margin and at inferodistal angle, article 6 weakly or strongly curved in adult males. Pereopod V only exceptionally with exopodite. Distribution: This species inhabits the Planina-Postojna Cave System, its close surroundings, the areas W and SW from the type locality (SW Slovenia), Kras/Carso (SW Slovenia and extreme NE Italy) and the northern part of the Istra peninsula in Slovenia and Croatia. It was also molecularly identified from the southern tip of the Istra peninsula (near Pula/Pola; Zakšek and Moškrič, unpublished) (Figure 1 ). Emended diagnosis: Species of Troglocaris sg. Troglocaris with completely reduced eye and body pigmentation. As for the subgenus, rostrum length 55 % of CL or longer, usually with 13 or more ventral teeth (exceptionally 12-10 teeth); palp of maxilla I with more than three, moderately long setae; male pleopod I endopodite with more than 30 partially grouped, and long, inner marginal setae. Pereopod V exopodite well developed.
Troglocaris (Troglocaris) bosnica
Remarks:Males: the holotype was the only adult male available. Except for the age dependent characters (pereopod III-IV article 6 differentiation), no other differences from the species diagnosis ) are present in the only juvenile male. Females: no differences from the species diagnosis ) present. It should be stressed that not only all adult males and females (in contrast to the vast majority of T. aggr. anophthalmus specimens), but also all juveniles have well developed exopodites on pereopod V. Distribution: The subspecies is known only from two caves in Bosanska Krajina (westernmost Bosnia and Hercegovina, Figure 1 ). The populations from the Bihać region between Lušci polje (Bosnia and Hercegovina) and Kukuruzovića pećina (Croatia) were available neither for molecular nor for the morphometric study; they could belong to this or to any of the neighbouring taxa.
Discussion
A recognition and formalization of cryptic species is nowadays declared to be a major challenge to modern taxonomy (Heinrichs et al. 2011 , Hekkala et al. 2011 . This is also reflected in an exponential growth of publications on cryptic species observed during the past two decades (Pfenninger & Schwenk 2007) . The term was circumscribed as "populations which are phylogenetically distinct, but which are distinguished by molecular or other features that are either not evident macroscopically or generally overlooked" (Hawksworth 2010) . Cryptic species occur when daughter taxa accumulate genetic differences without apparent morphological divergence (Bickford et al. 2006 , Mathews et al. 2002 , the term "apparent" usually referring to the use of the traditional taxonomic techniques (Schutze et al. 2012) in search for morphological distinction.
After the reconstruction of its phylogeny, an overall morphological investigation of the subgenus Troglocaris s. str. was necessary to improve the existent knowledge on its intra-and interspecies morphological diversification. Yet, providing the basis for the morphological distinction of the taxa described herein in order to achieve their taxonomical visibility has proven to be anything but simple. Although a huge set of morphometric data was gathered and processed, the results of a non-biased multivariate primary component analysis (Jugovic, unpubl.) did not correspond to the molecular results. Only after using the established phylogenetic framework for delimiting taxa a subsequent Discriminant Function Analysis (DFA) revealed minimal morphological differences ( Figure 5 ). These differences, however, are manifested as complex combinations of morphological characters, demanding the employment of the PC supported Multivariate statistical tools. Aditionally, gender and age of specimens turned out to have a significant impact on the identification capability. Due to the negligible convenience and applicability of the given descriptions, we believe that one can still reasonably consider the herein described taxa of Troglocaris s. str. as cryptic, despite the provided morphological descriptions/diagnoses and quite loose (arbitrary) definitions of cryptic taxa (i.e. with features that are not evident macroscopically; taxa are very morphologically similar).
Some characters (listed and explained further in the text) were excluded from the DFA owing to deviations from the required DFA's assumptions (i.e. normal distribution, low correlation coefficients, a few missing data). Nevertheless, they somewhat support the separation of herein described taxa and with their simultaneous consideration, the reliability of taxonomic separation increases. The most discriminative of the characters excluded from the multivariate statistical analysis (Table 1, characters marked as " d "), is the presence of pigment in the eyes. It has been found only in T. (T.) a. ocellata ssp. nov., in the majority of specimens. This is the only case of a common pigmented eye rudiment presence in the Dinaric Troglocaris (Sket 1985) . Müller (1931) mentioned individual specimens with pigmented eye rudiments ('singoli individui con traccie di pigmento oculare') in the otherwise blind population from San Giovani/Štivan in the Italian Carso/Kras, i.e. within the T. (T.) planinensis distribution area. In our large samples from the same and from the nearby localities, we did not find a single specimen with the eye pigmentation. Such specimens were present exclusively within the distribution area of T. (T.) a. ocellata ssp. nov. Another informative morphological character is the number of retinacular hooks on the appendix interna of the adult male pleopod I (PP1AIN, see Table 1 ), which has not been used in the taxonomy of Troglocaris s. str. before. However, it is an age-and gender-dependent character, i.e. the hooks are absent in immature males and females. Only the adult males can therefore be used for the identification purposes (Thorpe 1983 , see also Jugovic et al. 2010a) . The most discriminative meristic character in both genders turned out to be the 
(T.) a. -E-Slo contains T. (T.) a. anophthalmus (T. a. a.), T. (T.) a. intermedia (T. a. i.) and T. (T.) a. ocellata (T. a. o.); T. a. p. -T. (T.) a. periadriatica; T. a. s. -T. (T.) a. sontica, T. a. l. -T. (T.) a. legovici.
number of spiniform setae on the article 4 (merus) of pereopod III (P3M, see Table 1 ). The character has already been used in a morphological study of three populations of T. aggr. anophthalmus from Slovenia (comprising also samples of T.
(T.) planinensis and T. (T.) a. anophthalmus type populations; see Fabjan 2001
), but its importance wasn't stressed. As this character is age-dependent, it can only be of use in identidication of fully mature males and females. Previously, the described species of the genus Troglocaris s. l. (i.e. of three Dinaric subgenera, Spelaeocaris, Troglocaridella, and (in part) also Troglocaris s. str.) were mainly diagnosed by characters acquired from sexually dimorphic structures ). The use of such characters is frequent since sexual differentiation usually represents one of the most rapid and obvious taxon-specific events during speciation in many animal groups (invertebrates in particular, e.g. see Mayr & Ashlock 1991) .
There are cases in which a detailed morphological analysis revealed distinct and easily diagnosable characters in separate phylogenetic lineages within cryptic species (e.g. , Trape et al. 2009 , De Oliveira et al. 2012 . Despite our seemingly unsuccessful quest to provide such easly observable diagnostic traits, we do not consider our efforts as unreasonable. Moreover, a confirmation of the negligible morphological differences will serve as a unique starting point for further investigations. Namely, lineages exhibiting so little morphological change over time can most efficiently highlight whether non-adaptive or adaptive processes explain the conservation of morphology over evolutionary time scales (Smith et al. 2011 , Schluter 2000 , Milinkovitch 1995 .
Due to all limitations of morphological identification stated above, we highly recommend the investigation of large samples, presumably providing a suitable number of adult males and females. The geographic origin of the investigated samples should be prevalent in identification (see data on distribution of taxa), except for the westernmost parts of the Troglocaris s. str. area (Istra and Kras/Carso, see Cobolli Sbordoni et al. 1990 ). There, some species do or might occur in syntopy. Molecular analysis alone (probably also the simplified DNA barcoding), however, can ensure an unambiguous identification of the taxa within Troglocaris s. str. (Table A1) , is the separation of all phylogroups. The classification error rate of the DFA 1 is only 3.2 % (6.4 % for cross validation procedure). Each of three DFs separates at least one pair of phylogroups (Wilks' lambda, p < 0.001). DF 1-DF 3 account for 42.9 %, 36.8 % and 20.3 % of the total variance, respectively. In the stepwise repetition with only 13 morphometric characters, the misclassification rate is 4.5 % (for cross validation procedure 7.7 %). The explained parts of total variance along DF 1-DF 3 are 43.7 %, 38.3 % and 17.9 %, respectively.
TABLE A1. Morphometric characters (MC)
showing standardized discriminant function coefficients for all three discriminant functions (DFs), separately for non-stepwise and stepwise DFA 1, run on 156 males of T. (Troglocaris) from four phylogroups, using 26 and 13 characters, respectively. Meristic characters are written in italics. Largest absolute correlation between each MC and any DF is denoted with asterisk (»*«). For explanation of MCs' symbols, see taxonomic descriptions in the text.
(b) FEMALES:
The principal result of DFA 2 ( Figure A2 ) run on 289 females from five phylogroups of Troglocaris s. str., using 36 morphometric characters (Table A2) , is in accordance with the result of DFA run on males. The classification error rate of the DFA is 7.6 % (14.9 % for cross validation procedure). Each of all five DFs separate at least one pair of phylogroups (Wilks' lambda, p < 0.001). DF 1-DF 4 account for 47.6 %, 23.0 %; 19.8 % and 9.6 % of the total variance, respectively. In the stepwise repetition with only 14 morphometric characters, the misclassification rate is 11.1 % (for cross validation procedure 14.9 %) (Appendix B). The explained parts of total variance along DF 1-DF 4 are 49.8 %, 24.6 %, 19.0 % and 6.5 %, respectively.
In an attempt to eliminate the impact of 14 T. (T.) bosnica females on the other four phylogroups, DFA 3 ( Figure A3 ) without T. (T.) bosnica, using 28 characters (Table A3 ) was run. The classification error rate is 7.3 % (14.1 % for cross validation procedure). Each of four DFs separate at least one pair of phylogroups (Wilks' lambda, p < 0.001). DF 1-DF 3 account for 61.1 %, 29.1 % and 9.8 % of the total variance, respectively. In the stepwise repetition with only 10 morphometric characters, the misclassification rate is 9.8 % (for cross validation procedure 14.5 %). Percentages of the explained total variance along the DF 1-DF 3 are 60.5 %, 32.0 % and 7.5 %, respectively. ), TA246,  TA247, TA248, TA682, TA683, TA684, TA685, TA686, TA687, TA688, TA689, TA690, TA691, TA692, TA693, TA694,  TA695, TA696, Sket (1985) specimens from this locality have pigmented eyes; however not a single specimen with this character state was found in our samples). Appendix C3. Troglocaris (Troglocaris) anophthalmus intermedia -*Tounj, Mikašinovići, Mikašinovića pećina (T): HR-MI 1-29: TA294 (FJ426041), TA295 (FJ426042), TA712, TA713 ,  TA714, TA715, TA716, TA717, TA718, TA719, TA720, TA721, TA722, TA723, TA724, TA725, TA726, TA727, TA728,  TA729, TA730, TA731, TA732, TA733, TA734, TA735, TA736, TA737, TA745, TA746, TA747, TA748, TA749, TA750, TA751, TA752, TA753,  TA754, TA755, TA756, TA757, TA758, TA759, TA760, TA761, TA762, TA763, TA227 (FJ425938), TA228, TA229, TA458, TA459 , TA460. -*Trieste/Trst, Trebiciano/Trebče, Grotta di Trebiciano/Labodnica: IT-LA 1-13 : TA215, TA216, TA217, TA218, TA219,  TA505, TA506, TA507, TA508, TA509, TA510, TA511, -18: TA269, TA270, TA271, TA272, TA273, TA856, TA857,  TA858, TA859, TA860, TA861, TA862, TA863, TA864 , TA865, TA866, TA867, TA868.
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Appendix D
Differential description of discriminative characters for Troglocaris (Troglocaris) anophthalmus anophthalmus males and females (for comparison with the differential descriptions of other taxa). Characters included in the differential
